Eosinophilic gastrointestinal disorder (EGID) is an uncommon disease that is accompanied by intestinal eosinophil infiltration without a secondary cause of eosinophilia. Eosinophilic enteritis is a secondary portion of EGID that can present a range of gastrointestinal symptoms according to the affected depth of the intestinal layer. The subserosal type of eosinophilic enteritis presenting as ascites is relatively rarer than the mucosal type. In general, eosinophilic enteritis occurs in patients with food allergies, but its mechanism is unclear. The authors experienced a 29-year-old female patient with a large amount of ascites with diarrhea and abdominal pain. The patient was diagnosed with an influenza A infection one week earlier. Peripheral eosinophilia (absolute eosinophil count: 6,351 cells/mm 3 ) and eosinophilic ascites (97% of white blood cells in the ascites are eosinophil) were present. Abdominal CT revealed a large amount of ascites and edematous changes in the ileum and ascending colon wall. A diagnosis of eosinophilic enteritis was confirmed as eosinophilic ascites by paracentesis, with eosinophil infiltration of the bowel wall by an endoscopic biopsy. The patient's symptoms improved rapidly after using steroids. To the best of the author's knowledge, this is the first report of eosinophilic enteritis with massive ascites after an influenza A virus infection in a Korean adult. (Korean J Gastroenterol 2019;74:163-167) 
INTRODUCTION
Eosinophilic gastrointestinal disorder (EGID) is an uncommon disease accompanied by intestinal eosinophil infiltration without a secondary cause of eosinophilia. 1, 2 The definition of EGID is as follows: 1) abnormal gastrointestinal symptoms, such as abdominal pain and diarrhea; 2) histopathological evidence of eosinophil infiltration at only the gastrointestinal tract; and 3) no evidence of parasite infection or malignancy. 2, 3 Eosinophilic enteritis is a secondary portion of EGID that can present a range of gastrointestinal symptoms according to the affected depth of the intestinal layer. 2, 4, 5 The subserosal type of eosinophilic enteritis presenting as ascites is relatively rarer than the mucosal type. In general, eosinophilic enteritis occurs in patients with food allergies, but its mechanism is unclear.
A previous study reported eosinophilic enteritis caused by an influenza A infection in a child without allergies. In the present case, abdominal pain and diarrhea, CT findings, peripheral eosinophilia, and eosinophilic ascites suggested eosinophilic enteritis. In addition, only an endoscopic biopsy was conducted and the mucosal type of eosinophilic enteritis was assumed. On the other hand, the present case is likely to be the subserosal type due to the presence of eosinophilic ascites and an elevation of the peripheral blood eosinophil count. 7 Gastrointestinal symptoms can also be caused by an influenza A virus infection. 8 In the present case, the histopathological findings were sufficient for a diagnosis of eosinophilic enteritis. Ascites have not been reported as a gastrointestinal symptom after an influenza A virus infection.
Therefore, gastrointestinal symptoms can be considered symptoms associated with eosinophilic enteritis.
Eosinophilic enteritis is more frequent in allergic patients, and is usually caused by a food allergy. 1, 2 The present patient had a history of allergy to cats, but she had been in close contact with cats until recently. Since her abdominal symptoms occurred recently, the recent influenza infection might have triggered the eosinophilic enteritis. Chronic eosinophilic enteritis is accompanied by hypoalbuminemia and iron deficiency anemia. 2, 9 The patient's laboratory test showed no such findings. Therefore, her eosinophilic enteritis might have occurred recently. She had been isolated from her cat since she was hospitalized, and it took a week to diagnose her.
In the meantime, there was no improvement in her symptoms.
This suggests that eosinophilic enteritis is associated more with the recent influenza infection than with an allergic reaction to her cat. Peramivir, an influenza drug, may also be considered to be associated with eosinophilic enteritis, but there are no reports of an association between influenza and eosinophilic enteritis. In addition, the symptoms of eosinophilic enteritis, such as abdominal pain and diarrhea were present before the use of peramivir. Therefore, peramivir is unlikely to be the cause of eosinophilic enteritis.
A few studies have reported that a viral infection can act as a trigger for eosinophilic enteritis. 10, 11 In a recent case, eosinophilic enteritis occurred after an influenza A infection in a child, but the patient had no known allergic disease. 6 The mechanism through which influenza infection causes eosinophilic enteritis has not been elucidated, but after an influenza infection, the levels of various cytokines, such as interleukin (IL)-5 and IL-6, are increased. 1, 12, 13 IL-5 can induce eosinophil differentiation and proliferation. 1, 12 The increase in eosinophils due to IL-5 might have induced eosinophilic enteritis.
Other studies have shown that elevated levels of IL-6 due to an influenza virus can stimulate eosinophils to induce pro-inflammatory effects. 13 In the present case, there is a limit in explaining the precise mechanisms of eosinophilic enteritis because the cytokine levels could not be measured in a blood test. In addition, the presence of cytokines could not be confirmed by a histologic specimen. Another limitation is that it was difficult to explain the cause of the eosinophilic enteritis clearly. Moreover, it is currently unclear whether the influenza virus has exacerbated the existing allergy or has nothing to do with the existing allergy.
An elevation of the serum CA 125 level has been found in several cases. In the presence of ascites of an unknown cause, a malignancy or tuberculosis may be suspected. 14 In the present case, cytology and acid fast bacilli staining of ascitic fluid were performed to exclude a malignancy and tuberculosis. On the other hand, no specific findings were noted. In a case report, an elevated CA 125 level was observed in eosinophilic enteritis with ascites. 15 In that case report, although there was no mention of the cause of the elevated CA 125 level, the ratio of ascites/serum CA 125 and PET-CT were performed to exclude malignant ascites. 14 Unfortunately, PET-CT was not performed due to problems of national health insurance and the patient's economic problems, and the ascitic CA 125 level was also not evaluated.
In the present case, gastrointestinal symptoms, peripheral eosinophilia, and ascites on abdominal CT were improved at the end of treatment and were maintained at the follow-up period. The patient has been observed without treatment because she is in good condition and preparing for pregnancy.
In one case, the subserosal type of eosinophilic enteritis has a favorable response to steroid treatment with a single flare. 9 In another case of eosinophilic enteritis, however, the rate of maintenance therapy is high if peripheral eosinophilia is present (absolute eosinophil count ≥1,500 cells/μL). 3 The follow up period of the present patient was only two months.
Therefore, continuous follow up will be needed.
In conclusion, the authors experienced a rare case of eosi-
